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(54) Drive unit for a trailer and method of installation

(67)  The present invention relates to an integrated
drive unit 10 comprising drive means 12, a power source
14 and mounting means 16 such that the integrated drive
unit 10 can be quickly and simply retrospectively installed
to a trailer and, in particular to a caravan. One aim of the
inventionis to provide a self contained and self supporting
drive unit 10 with allthe components contained in a single
unit. The integrated drive unit 10 can then be simply and
easily retrospectively installed on a caravan without the
need to penetrate through the caravanin order to connect
driven rollers 22, 23 to an internal power supply 14. The
integrated drive unit 10 for a trailer comprising drive

means 12, a power source 14 and mounting means 16,
the drive means 12 being arranged to rotate a wheel 18,
19 of atrailer around an axle of the trailer, the drive means
12 comprising actuating means to actuate engagement
means 26, 27 between a disengaged configuration and
an engaged configuration in which the engagement
means transmits movement of the drive means 12 to a
wheel 18, 19 of the trailer, wherein the integrated drive
unit 10 comprises a single structure and the mounting
means 16 is arranged to mount both the drive means 12
and the power source 14 to an external part of the trailer.
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Description
FIELD OF THE INVENTION

[0001] The present invention relates to an integrated
drive unit for a trailer, an assembly comprising a trailer
and an integrated drive unit and a method of installing a
drive system to a trailer. In particular, the present inven-
tion relates to an integrated drive unit for a caravan, a
caravan comprising an integrated drive unitand a method
of installing a drive system to a caravan.

BACKGROUND OF THE INVENTION

[0002] Trailers are unpowered vehicles which are de-
signed to be coupled to and then moved by a powered
vehicle, for example a car, van etc. Such trailers include
caravans. Generally, caravans are towed to a suitable
site by a car. Once at a site, the caravan is unhitched
from the car and the caravan is moved onto a pitch. The
driver can try to manoeuvre the caravan directly on to
the pitch but this is frequently not possible due to the
confined spaces etc. Caravans are unpowered but a per-
son or group of people can manually push and/or pull the
caravan to the pitch. Alternatively, a drive system such
as a caravan mover can be used to move the caravan
on to the pitch.

[0003] A caravan mover generally comprises a motor
whichis controlled by a user. The caravan moverincludes
engagement means whereby a roller is selectively
pressed against or removed from the outer tread of a
wheel of the caravan. Typically, a caravan mover in-
cludes a drive roller which is urged into contact with the
outer tread of a wheel of the caravan. A motor is arranged
to rotate the drive roller which, through contact with the
outer tread of the wheel, thereby rotates the wheel of the
caravan. The caravan generally includes a caravan mov-
eron one or two opposed wheels on an axle. Accordingly,
through the selective movement of each caravan mover
and the respective caravan wheels, the caravan can be
arranged to independently move forwards or backwards
and can be turned in either direction.

[0004] The motor of a caravan mover requires an elec-
trical power supply. This power source is generally pro-
vided by a leisure battery provided inside the caravan.
Alternatively, if the caravan does not have a leisure bat-
tery, then a battery and charger may be specifically fitted
inside the caravan. The installation of such a specific
power system takes a significant amount of time and this,
therefore, significantly increases the cost of having a car-
avan mover. The dedicated power source may be fitted
and located underneath a bed or a seating area but this
still takes up valuable space inside the caravan. Further-
more, the power supply system must penetrate through
the caravan from the outside, where the caravan mover
is located, to the inside, where the battery is located. This
penetration inevitably creates potential problems and ar-
eas of weakness which could cause the integrity of the
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caravan to deteriorate over time.

[0005] Each retrospectively fitted caravan mover must
be individually created and installed since the cables
must be optimally routed and the lengths of the cables
must be cut to the correct lengths. The cables need in-
dividual guides which are generally secured into the un-
derside of the caravan.

[0006] The electric control system for the caravan mov-
er is generally fitted inside the caravan next to the battery.
Again, this requires cables to be individually secured and
routed through the caravan to the external caravan mov-
er.

[0007] Overall, the retrospective fitting of a caravan
mover requires a bespoke system which is individually
created and fitted to the caravan and thereby such car-
avan movers can be relatively expensive.

[0008] Itis an aim of the presentinventionto overcome
at least one problem associated with the prior art and
they are referred to herein or otherwise.

SUMMARY OF THE INVENTION

[0009] According to a first aspect of the present inven-
tion there is a drive unit for a trailer comprising drive
means, power means and mounting means, the mount-
ing means being arranged , in use, to be secured to the
trailer, the drive means being arranged to rotate a wheel
of a trailer around an axle of the trailer, the drive means
comprising actuating means to actuate engagement
means between a disengaged configuration and an en-
gaged configuration in which the engagement means
transmits movement of the drive means to a wheel of the
trailer, wherein the power means is detachably connect-
ed to the drive means by power leads said detachable
connection comprising connector plugs and wherein the
power means is provided in a portable case.

[0010] Preferably the drive means is detachably
mounted to the mounting means.

[0011] Preferably the power meansis arranged, in use,
to be supported spaced from the mounting means.
[0012] Preferably, the mounting means is arranged to
be secured to the trailer and then for the drive means to
be subsequently mounted to the mounting means. The
power means may then be connected to the drive means.
[0013] Preferably the drive means comprise power re-
ceiving leads which are arranged to receive the power
from the power means. The power receiving leads may
terminate at a power receiving connector which may
comprise a two pole connector. The power receiving con-
nector may comprise a weatherproof connector

[0014] Preferably power means comprise power sup-
ply leads which are arranged to supply power to the drive
means. The power supply leads may terminate ata power
supply connector which may comprise a two pole con-
nector. The power supply connector may comprise a
weatherproof connector.

[0015] Preferably the power receiving connector and
the power supply connector are arranged to be plugged
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together. Preferably the power receiving connector and
the power supply connector form a plug and socket ar-
rangement. The plug and socket arrangement may com-
prise a push fit arrangement and the connection may be
maintained by a clip arrangement.

[0016] Preferably the power receiving connector and
the power supply connector form a weatherproof con-
nection.

[0017] Preferably the trailer comprises a body shell de-
fining an internal space.

[0018] Preferably the power receiving leads are ar-
ranged to be mounted externally of the body shell of the
trailer. Preferably an entire (or complete/full) length of
the power receiving leads are arranged to be mounted
or located externally of the body shell of the trailer. The
entire (or complete/full) length of the power receiving
leads may comprise the length of the power receiving
leads which extends between the drive means and the
power receiving connector.

[0019] Preferably the power supply leads are arranged
to be mounted externally of the body shell of the trailer.
Preferably an entire (or complete/full) length of the power
supply leads are arranged to be mounted or located ex-
ternally of the body shell of the trailer. The entire (or com-
plete/full) length of the power supply leads may comprise
the length of the power supply leads which extends be-
tween the power means (and/or the portable case) and
the power supply connector.

[0020] Preferably the power leads are arranged to be
mounted externally of the body shell of the trailer. Pref-
erably an entire (or complete/full) length of the power
leads are arranged to be mounted or located externally
ofthe body shell of the trailer. The entire (or complete/full)
length of the power leads may comprise the length of the
power leads which extends between the power means
(and/or the portable case) and the drive means.

[0021] Preferably a route for the entire (or com-
plete/full) length of the power leads is arranged to exclude
the requirement for a dedicated passageway through the
body shell of the trailer.

[0022] Preferably a route for the entire (or com-
plete/full) length of the power leads may utilise a door-
way/opening provided by the body shell of the trailer and
wherein the doorway/opening is provided for a different
purpose/function. The doorway may comprise a doorway
to a caravan or may comprise a charging groove of a
caravan/folding camper.

[0023] The portable case may comprise lead retaining
means to retain and store the power supply leads when
notinuse. Thelead retaining means may comprise spool-
ing means such that the power supply means can be
spooled when not in use.

[0024] The drive unit may comprise control means to
control the movement of the trailer by the drive unit. The
control means may comprise a control unit located in or
mounted to the portable case and an operating device
which may comprise a remote control unit. The remote
control unit may enable a user to move the trailer by wire-
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less signals (e.g. infra red).

[0025] The control means may be incorporated within
the power means. The power means may comprise a
power source and control means. The power source may
comprise a battery and preferably comprises a recharge-
able battery.

[0026] The powersource may be connectedtothe con-
trol unit by power cables and power supply leads may be
arranged to extend from the control unit and these power
supply leads may be arranged to be detachably connect-
ed to the power receiving leads of the drive means.
[0027] The drive unit may comprise two pairs of power
supply leads and wherein the first pair of power supply
leads are arranged to be detachably connected to power
receiving leads of a first driven roller (for driving a first
wheel of the trailer) and the second pair of power supply
leads are arranged to be detachably connected to the
power receiving leads of a second drivenroller (for driving
a second wheel of the trailer).

[0028] The drive unitmay comprise four pairs of power
supply leads and wherein each pair of power supply leads
are arranged to be detachably connected to power re-
ceiving leads of a respective driven roller (for driving a
respective wheel of the trailer).

[0029] The portable case may be arranged, in use, to
be supported to the trailer. The portable case may be
supported in a doorway of the trailer to prevent penetra-
tion of the body shell of the trailer (by a route for the power
leads between the power means and the drive means)
to provide a route for the power leads connecting the
power means to the drive means.

[0030] The portable case may be arranged, in use, to
be supported to the trailer by case support means. The
case support means may comprise a part of an A frame
of the trailer.

[0031] According to a second aspect of the present
invention there is a provided an integrated drive unit for
a trailer comprising drive means, a power source and
mounting means, the drive means being arranged to ro-
tate a wheel of a trailer around an axle of the trailer, the
drive means comprising actuating means to actuate en-
gagement means between a disengaged configuration
and an engaged configuration in which the engagement
means transmits movement of the drive means to awheel
of the trailer, wherein the drive unit comprises a single
structure and the mounting means is arranged to mount
both the drive means and the power source to an external
part of the trailer.

[0032] The following statements may apply equally to
the first and second aspects and the term integrated has
been included in parentheses to clarify this.

[0033] Preferably the (integrated) drive unit comprises
a self contained drive unit for the independent movement
of a trailer.

[0034] The (integrated) drive unit may comprise an
auxiliary drive for an unpowered trailer.

[0035] The (integrated)drive unitmay comprise control
means to control the movement of the trailer by the (in-



5 EP 2 810 856 A1 6

tegrated) drive unit. The control means may comprise a
control unit mounted to the trailer with the mounting
means and an operating device which may comprise a
remote control unit. The remote control unit may enable
a user to move the trailer by wireless signals (e.g. infra
red).

[0036] The drive unit may comprise a support member
which may comprise a longitudinal frame member. The
length of support member or longitudinal frame member
may be extendable. The support member or longitudinal
frame member may be telescopic.

[0037] The support member or longitudinal frame
member may comprise a central section and two lateral
sleeve sections. Preferably the central section slidably
extends between the two lateral sections. The mounting
means may be provided on the two lateral sections.
[0038] The support member may comprise a rigid
member.
[0039]
member.
[0040] The supportmember may comprise arigidfixing
for the drive means and for the power source such that
a separation distance between the power source and the
drive means can be fixed prior to mounting the integrated
drive to a trailer.

[0041] The drive unit may comprise a support member
on which the drive means, power source and mounting
means are provided. Preferably the support member
forms a self supporting structure on which the drive
means, power source and mounting means are all pro-
vided. Preferably the securement of the support member
to a trailer thereby simultaneously secures the drive
means and the power source to an external part of the
trailer.

[0042] The support member may be adjustable in
length. The support member may be telescopic.

[0043] Preferably the mounting means is arranged to
mountthe (integrated) drive unit to a chassis of the trailer.
Preferably the mounting means is arranged to solely
mountthe (integrated) drive unit to a chassis of the trailer.
[0044] Preferably the mounting means is arranged to
mount the (integrated) drive unit on an external part of a
trailer and preferably to the underside of a trailer.
[0045] The mounting means may comprise a series of
mounting elements. The or each mounting element may
comprise a bolt which is arranged to secure the (integrat-
ed) drive unit to a chassis of the vehicle.

[0046] The mounting element may be located spaced
apart of the support member. The mounting means may
comprise four mounting elements.

[0047] Preferably the drive means comprises a driven
roller. The drive means may comprise a first driven roller
for rotating a first wheel of the trailer and a second driven
roller for rotating a second wheel of the trailer.

[0048] The drive system may be arranged to rotate a
wheel (or two wheels) of a trailer around an axle of the
trailer. The trailer may have a single axle or may have
two axles. Each axle may have a wheel located at each

The support member may comprise a linear
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longitudinal end.

[0049] The actuation means may comprise movement
means (drive engagement means). Preferably the move-
ment means is arranged to move the driven roller be-
tween an engaged position in which the driven roller is
urged against an outer circumferential surface of a wheel
of the trailer and a disengaged position in which the driven
roller is disengaged with the outer circumferential surface
of the wheel of the trailer.

[0050] The movement means may comprise an actu-
ator and preferably comprises an electro-mechanical ac-
tuator.
[0051]
noid.
[0052] The movement means may comprise bias
means or urging means to urge the driven roller towards
an engaged position.

[0053] The movement means may extend or retract
the driven roller from being urged against the outer cir-
cumferential surface of the wheel of the trailer.

[0054] The driven roller may comprise an elongate cy-
lindrical roller with a contoured contact surface. The con-
tact surface may comprise a plurality of longitudinal ridg-
es. The longitudinal ridges may have a substantially si-
nusoidal profile. Preferably the contact surface is ar-
ranged, inthe engaged configuration, to be urged against
a tread of the wheel of the trailer. Preferably the con-
toured contact surface provides a frictional grip with the
tread of the wheel of the trailer.

[0055] Preferably the drive means comprises a motor
and preferably comprises an electrically powered motor.
[0056] The (integrated) drive unit may comprise a first
wheel driving device. The (integrated) drive unit may
comprise a second wheel driving device. Each wheel
driving device may comprise a driven roller, a motor and
drive engagement means.

[0057] Each wheel driving device may be detachable
form the support member. Preferably each wheel driving
device is arranged, in use, to be mounted on a driving
device mounting bracket. The integrated drive unit may
comprise a first driving device mounting bracket located
at or towards a first end of the support member and a
second driving device mounting bracket located at or to-
wards a second end of the support member.

[0058] Preferably the mounting of the support member
to the trailer secures the driving device mounting brack-
ets to be (rigidly) secured to the trailer.

[0059] Preferably the (integrated) drive unitis arranged
to be suspended from the underside of a caravan. Pref-
erably the (integrated) drive unit and all of the compo-
nents are solely suspended by the mounting means.
[0060] The first wheel driving device and the second
wheel driving device may be powered by a single
(shared) battery and are preferably controlled by a single
(shared) control unit.

[0061] The support member may provide a passage-
way between the power source and the drive means.
Preferably the support member provides a passageway

The movement means may comprise a sole-
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between the power source and the first wheel driving
device. Preferably the support member provides a pas-
sageway between the power source and the second
wheel driving device. Preferably the or each passageway
contains power cables extending between the power
source and the first wheel driving device and/or the sec-
ond wheel driving device.

[0062] The support member may provide a passage-
way between a control unit and the power source and/or
the drive means. Preferably the support member pro-
vides a passageway between the control unit and the
first wheel driving device. Preferably the support member
provides a passageway between the control unit and the
second wheel driving device. Preferably the or each pas-
sageway contains control cables extending between the
control unit and the first wheel driving device and/or the
second wheel driving device.

[0063] The control unit may be contained within a con-
trol unit enclosure. The control unit enclosure may be
waterproof and/or shock proof.

[0064] The control unit may be connectable within the
integrated drive unit by connectors.

[0065] The power source may comprise a battery
which may be contained in a battery enclosure. The bat-
tery enclosure may be water proof and/or shock proof.
[0066] The battery may be connectable within the (in-
tegrated) drive unit by connectors.

[0067] The (integrated) drive unit may provide a termi-
nal into which the first wheel driving device and or the
second wheel driving device can be connected such that
the first wheel driving device and/or the second wheel
driving device may be detachable from the support mem-
ber.

[0068] Preferably the present invention comprises a
powered (integrated) drive unit for a trailer.

[0069] Preferably the present invention comprises an
(integrated) drive unit for a trailer with an integral power
supply.

[0070] Preferably the drive means comprises an aux-
iliary drive.

[0071] Preferably the trailer comprises a caravan.

[0072] Accordingto a third aspect of the presentinven-
tion there is provided a trailer including a drive unit, the
drive unit comprising drive means, power means and
mounting means, the mounting means being arranged ,
in use, to be secured to the trailer, the drive means being
arranged to rotate a wheel of a trailer around an axle of
the trailer, the drive means comprising actuating means
to actuate engagement means between a disengaged
configuration and an engaged configuration in which the
engagement means transmits movement of the drive
means to a wheel of the trailer, wherein the power means
is detachably connected to the drive means by power
leads said detachable connection comprising connector
plugs and wherein the power means is provided in a port-
able case.

[0073] According to a fourth aspect of the present in-
vention thereis a provided atrailerincluding an integrated
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drive unit, the integrated drive unit comprising drive
means, a power source and mounting means, the drive
means being arranged to rotate a wheel of the trailer
around an axle of the trailer, the drive means comprising
actuating means to actuate engagement means between
a disengaged configuration and an engaged configura-
tion in which the engagement means transmits move-
ment of the drive means to a wheel of the trailer, wherein
the drive unit comprises a single structure and the mount-
ing means is arranged to mount both the drive means
and the power source to an external part of the trailer.
[0074] According to a fifth aspect of the present inven-
tion there is a method of installing an drive unit to a trailer
wherein the drive unit comprises:

drive means, power means and mounting means,
the drive means being arranged to rotate a wheel of
atrailer around an axle of the trailer, the drive means
comprising actuating means to actuate engagement
means between a disengaged configuration and an
engaged configuration in which the engagement
means transmits movement of the drive means to a
wheel of the trailer, wherein the drive unit comprises
a single structure;

wherein the method comprises detachably connect-
ing the power means to the drive means by power
leads using a detachable connection comprising
connector plugs and wherein the power means is
provided in a portable case.

[0075] According to a sixth aspect of the present in-
vention there is a method of installing an integrated drive
unit to a trailer wherein the integrated drive unit compris-
es:

drive means, a power source and mounting means,
the drive means being arranged to rotate a wheel of
atrailer around an axle of the trailer, the drive means
comprising actuating means to actuate engagement
means between a disengaged configuration and an
engaged configuration in which the engagement
means transmits movement of the drive means to a
wheel of the trailer, wherein the drive unit comprises
a single structure;

wherein the method comprises mounting both the
drive means and the power source to an external
part of the trailer with the mounting means.

BRIEF DESCRIPTION OF THE DRAWINGS

[0076] The preferred embodiments of the present in-
vention will now be described, by way of example only,
with reference to the figures that follow, in which:

Figure 1is a perspective view of a preferred embod-
iment of an integrated drive unit located adjacent to
the two wheels of a trailer.



9 EP 2 810 856 A1 10

Figure 2 is a perspective view from behind of a pre-
ferred embodiment of an integrated drive unit.

Figure 3 is a perspective view from in front of a pre-
ferred embodiment of an integrated drive unit.

Figure 4 is a plan view of a preferred embodiment
of an integrated drive unit.

Figure 5 is a front view of a preferred embodiment
of an integrated drive unit.

Figure 6 is a side view of a preferred embodiment of
an integrated drive unit.

Figure 7 is behind of a preferred embodiment of an
integrated drive unit.

Figure 8 is a side view of an integrated drive unit with
the driven roller disengaged from the wheel of the
trailer.

Figure 9 is a side view of a preferred embodiment of
anintegrated drive unitwith the driven roller engaged
with the wheel of a trailer.

Figure 10 is a side view of a preferred embodiment
of an integrated drive unit with the drive means de-
tached from the drive unit.

Figure 11 is a perspective view of a part of a preferred
embodiment of an integrated drive unit and the
wheels of a trailer with the drive driven rollers de-
tached from the integrated drive unit and a spacer
located during the installation process.

Figure 12 is a side view of a preferred embodiment
of an integrated drive unit with the driven rollers de-
tached showing the waterproof battery monitor.

Figure 13 is a side view of a preferred embodiment
of an integrated drive unit with the driven rollers de-
tached showing the control unit indicators.

Figure 14 is an exploded view of another embodi-
ment of a drive unit for a trailer.

Figure 15 is a schematic view of another embodi-
ment of a drive unit for a trailer.

Figure 16 is an exploded view of another embodi-
ment of a drive unit for a trailer.

Figure 17 is a plan view of a preferred embodiment
of a portable case.

Figure 18 is a perspective view of another preferred
embodiment of an integrated drive unit with the drive
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means detached from the drive unit and including a
mounting adaptor.

Figure 19 is a perspective view of another preferred
embodiment of an integrated drive unit with the drive
means detached from the drive unit.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0077] As shown in Figure 1, an integrated drive unit
10 comprises drive means 12 which may comprise an
electronic control unit (ECU), a power source 14 and
mounting means 16 such that the integrated drive unit
10 can be quickly and simply retrospectively installed to
a trailer and, in particular to a caravan. One aim of the
inventionis to provide a self contained and self supporting
drive unit 10 with all the components contained in a single
unit. The integrated drive unit 10 can then be simply and
easily retrospectively installed on a caravan without the
need to penetrate through the caravan in order to connect
driven rollers to an internal power supply.

[0078] The drive means 12 or ECU comprises a first
driven roller 22 located at or towards a first end of a sup-
port member 28 and the drive means 12 also comprises
a second driven roller 23 located at or towards a second
end of the support member 28. The first driven roller 22
is arranged, in use to drive a first wheel 18 of a caravan
and the second driven roller 23 is arranged, in use, to
drive a second wheel 19 of a caravan. In use, a single
wheel 18, 19 of the caravan can be rotated or both wheels
18, 19 can be simultaneously rotated in order to move
the caravan in a linear path or in a curved path.

[0079] Each driven roller 22, 23 is actuated between
an engaged position (as shown in Figure 9) and a disen-
gaged position (as shown in Figure 8) by actuation means
comprising drive engagement means 26, 27. The drive
engagement means 26, 27 is arranged to move the re-
spective driven roller 22, 23 towards or away from the
outer circumferential surface 38, 39 of the wheel 18, 19
(e.g. the tread of the tyre). In the engaged position, the
outer peripheral surface of the driven roller 22, 23 is in
contact with the tread 38, 39 of the wheel 18, 19. Fur-
thermore, the driven roller 22, 23 is urged against the
surface 38, 39 of the wheel 18, 19 in order for a rotational
movement of the driven roller 22, 23 to be transmitted to
the wheel 18, 19. Accordingly, in this engaged position,
the driven roller 22, 23 can be rotated in order to rotate
the wheel 18, 19 of the caravan.

[0080] The drive engagement means may comprise a
piston, an electro-mechanical actuator or other suitable
mechanism to provide this movement and, in particular,
provides alinear movement between the disengaged po-
tion and the engaged position. In the disengaged posi-
tion, the outer contact surface (engagement means) of
the driven roller 22, 23 is spaced from the tread 38, 39
of the associated tyre such that no rotational movement
is transmitted.

[0081] The driven roller 22, 23 comprises a cylindrical
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roller. The outer surface of the cylindrical roller comprises
a contoured surface in order to provide an improved fric-
tional grip between the driven roller 22, 23 and the tread
of the tyre.

[0082] The drive engagement means 26, 27 are con-
trolled by the control means 34 though the ECU provided
by the drive unit 10. The control unit 34 is connected to
the drive engagement means 26, 27 by wiring and/or
cabling which are all contained within the integrated drive
unit 10. Accordingly, these wires and/or cables do not
need to be cutto size during the installation process since
they are already preinstalled. In addition, the integrated
drive unit 10 contains these cables and/or wires such that
they are protected and shielded. The support member
28 effectively provides a section of trunking for these ca-
bles and/or wires.

[0083] Eachdrivenroller 22,23 alsoincludes arespec-
tive drive motor 24, 25 comprising a gear box. The drive
motor 24, 25 including the respective gearbox is located
adjacent to the driven roller 22, 23 and comprises an
electric motor which produces the rotational drive for the
driven roller 22, 23.

[0084] The integrated drive unit provide a first wheel
driving device and a second wheel driving device. Each
wheel driving device comprises a driven roller, a motor
and a drive engagement means. Each wheel driving de-
vice is detachable, as shown in Figure 10. This detach-
ment may help in the installation process and in the use
of a spacer or spacer component 40 (as shown in Figure
11) to correctly position the driven rollers. The wheel driv-
ing devices are mounted and detached from mounting
brackets provided at the ends of the support member 28.
[0085] The motors 24, 25 are controlled by the control
means 34 provided by the drive unit 10. The control unit
34 is connected to the motor 24, 25 by wiring and/or ca-
bling which are all contained within the integrated drive
unit 10. Accordingly, these wires and/or cables do not
need to be cutto size during the installation process since
they are already preinstalled. In addition, the integrated
drive unit 10 provides respective passageways which
contain these cables and/or wires such that they are pro-
tected and shielded. The support member 28 effectively
provides a section of trunking for these cables and/or
wires.

[0086] The integrated drive unit 10 comprises a single
support member 28 which extends from the first driven
roller 22 located adjacent to the first caravan wheel 18
to the second drive roller 23 located adjacent to the sec-
ond caravan wheel 19.

[0087] The support member 28 comprises mounting
means in order to mount the integrated drive unit 10 to
the trailer. In particular, the mounting means 16 secures
the driverollers 22,23 and power source 14 to an external
part of the caravan such that the integrated drive unit 10
is installed as a single item or unit that prevents an in-
staller from having to individually mount the components
of a caravan mover.

[0088] In prior art systems, the installation of a caravan
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mover requires the individual mounting of the compo-
nents. In addition, the interconnecting cables and wiring
must all be cut to size and then individually routed and
secured to the caravan. Furthermore, the battery is lo-
cated internally such that holes must be cut through the
caravan body/shell in order to route the power cables to
the battery. Accordingly, the present invention provides
a simple to install integrated drive unit 10.

[0089] The mounting means 16 comprises a series or
an array of individual mounting members spaced along
the length of the support member 28. In particular, the
mounting members comprise mounting bolts in order to
mount the support member 28, and hence the integrated
drive unit 10, to the underside of a caravan. Specifically,
the mounting bolts secure the integrated drive unit 10 to
the chassis of the caravan.

[0090] In the preferred embodiment, there are four
mounting bolts spaced apart along the support member
28, as shownin Figure 2to Figure 7. The support member
28 comprises an elongate member such that the inte-
grated drive unit 10 can be easily installed on caravan
on different widths. The support member provides a tel-
escopic member with two lateral sleeve portions 30, 31
and a central section 29 which is partially contained within
the two lateral sections. This arrangement also enables
the integrated drive unit to be relatively compact for ship-
ping, storage and packaging reasons.

[0091] The powersource 14 comprises a battery which
locates within a battery enclosure 36 supported on the
support member 28. The battery enclosure 36 is water-
proof and shock resistant. The battery enclosure 36 is
also provided with air vents. The battery enclosure 36 is
provided with an opening such that a user can inspect
and replace the battery, if necessary. Furthermore, the
integrated drive unit 10 provides a battery monitor with
a visual display 37, as shown in Figure 12. This visual
display is visible to a user and may indicate the battery
charge level. The integrated drive unit 10 may also com-
prise a recharger unit for the battery.

[0092] The integrated drive unit 10 also comprises a
control unit 34 comprising an ECU which locates within
a control unit enclosure. Again, the enclosure is water-
proofand shock resistant. As with available caravan mov-
ers, the control unit 34 processes the signals which are
received from a remote control unit operated by the user.
In particular, the user can select to move either wheel
independently in a forward or reverse direction in order
to manoeuvre the caravan. The control unit 34 includes
control unit indicators 35, as shown in Figure 13. These
indicators may indicate the operation of the integrated
drive unit 10.

[0093] The wiringand cables for connecting the battery
14, driven rollers 22, 23 and the control unit 34 are all
contained within the support member 28 or at least a
shroud associated with the support member 28. In par-
ticular, the support member 28 effectively provides guide
passageways which operate as trunking for the various
cables and wires. This enables the drive unit 10 to be
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fully integrated such that the cables and wires do not
have to be independently secured to the caravan or even
through the caravan.

[0094] In the preferred embodiment, the example re-
fers to the movement of a caravan although it should be
appreciated that the present invention could be used to
move other unpowered trailers.

[0095] The drive system comprises a motor which is a
standalone electric motor which is powered by a battery.
The motor is connected to a control unit (not shown)
which enables a user to control the motor. In particular,
the control unit comprises a remote control unit which
enables a user to power the motor in a forwards direction,
a reverse direction or to switch the motor off.

[0096] Once the caravan has been manoeuvred into
position, the drive system 10 can be switched off which
moves and retracts the driven rollers 22, 23 away from
the wheels 18, 19. Accordingly, the driven rollers 22, 23
are normally in a disengaged configuration and are not
engaged normally when the caravan is being towed by
a vehicle.

[0097] The present invention may be supplied as a kit
and enables the integrated drive unit 10 to be retrospec-
tively fitted to a caravan which does not have a leisure
battery or other easily accessible power source. The in-
tegrated drive unit 10 then provides an auxiliary drive for
the caravan.

[0098] The kit may include a spacing component or
spacer 40 to help with the correct spacing of the driven
rollers from or to the respective tyre surface, as shown
in Figure 11. The spacing component is arranged to lo-
cate on the mounting bracket for the driven roller and
enables the integrated drive unit 10 to be mounted to the
chassis of the caravan at the correct position. This spac-
ing then sets the correct position fir the driven roller such
that when the drive engagement means is in an extended
position, the driven roller is urged against the circumfer-
ential surface of the tyre with a desired amount of force.
[0099] AsshowninFigure 2 to Figure 7, the integrated
drive unit 10 is a single self contained unit. The entire
unit is self supporting and is mounted solely from the
mounting means 16 provided on the single support mem-
ber 28. The integrated drive unit includes all of the elec-
trical connections and wiring for the control unit, battery
and drive motors such that the system can be simply
bolted on to the chassis of a caravan to convert an un-
powered caravan into a powered caravan.

[0100] The integrated drive unit 10 is a single item on
which the battery and the drive means are rigidly sup-
ported. The integrated drive unit 10 provides a continu-
ous linear member extending between the battery and
the drive means. In particular, the battery is located be-
tween a first drive roller and a second drive roller. The
two drive rollers are rigidly secured at or towards lateral
ends of a rigid member and the battery is also mounted
to this rigid member. Accordingly, the rigid member is
simply secured to the underside of a caravan at a suitable
location for the two driven rollers to engage with the two
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wheels of the caravan.

[0101] The present invention provides an integrated
drive unit for a caravan which combines powerful motors
with an integrated power source in one unit. The single
integrated arrangement of the present invention means
that there is no drilling required in the installation and,
therefore, there is no damage to the caravan as a result
of installing the present invention. The installation re-
quires no cutting of cables and no running cables through
the caravan. However, compared to prior art systems,
the present invention does require zip ties. Furthermore,
the complete system provided by the present invention
means that there is no requirement for a separate battery
inside the caravan. In addition, the presentinvention may
or may not require a separate charger.

[0102] Overall,the presentinvention provides an entire
powered drive system for a caravan which simply needs
to be attached to the chassis of the caravan. The simple
fitting of the caravan mover of the present invention
means that the system can be easily and cheaply com-
plete and installed in 60 minutes. The present invention
may be provide in kit form and provides a "plug and play"
easy to assembly system in which all parts are provided
[0103] The presentinvention also provides a drive unit
which is quick and easy to install such that the mounting
means can be solely secured to the underside of the car-
avan prior to the drive means being secured thereto. In
addition, the control means and power means are not
mounted to the mounting means and this also reduces
the weight of the component(s) that initially need to be
lifted and secured to the underside of the caravan.
[0104] Previously, such drive units were relatively
heavy and the apparatus needed to be lifted into position
underneath a caravan (and inside the caravan) and held
in that position whilst the drive unit was correctly secured.
[0105] In addition, such prior art drive units are rela-
tively heavy and are left permanently attached to the car-
avan attached. This weight is generally detrimental to the
performance and manoeuvrability of the caravan and
may decrease the efficiency of the caravan. Furthermore,
such permanent attachment exposes the component(s)
to the elements and there is also a risk of damage to the
exposed components. Finally, the permanent attach-
ment restricts the use of these components solely and
exclusively to the caravan to which the drive unit is per-
manently attached.

[0106] The second (and preferred) embodiment of the
presentinvention, as shown in Figure 14, Figure 15, Fig-
ure 16 and Figure 17, will now be described using the
same terminology and reference numerals as used
above for the first embodiment of the present invention.
All of the details will not be fully described where these
have already been described in relation to the first em-
bodiment.

[0107] The second embodiment of the drive unit 10
comprises power means which is detachably connected
to the drive means by power leads said detachable con-
nection comprising connector plugs 104, 105, 114, 111
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and wherein the power means is provided in a portable
case 34.

[0108] The preferred installation steps for the second
embodiment of the present invention will now be de-
scribed. The caravan should be placed on a hard, level
surface. The use of a lifting ramp or an assembly pit is
ideal for access and personal safety. To ensure a good
fitting, the chassis should be cleaned where in the areas
where the components will be mounted.

[0109] The caravan should be prepared for installation
and important areas, such as drains/space tyre etc. do
not cause any obstruction to the function of the mover.
[0110] Both driven rollers 22, 23 are placed in the dis-
engaged position to ensure that the unit will fit correctly.
The cross bar components 29, 30, 31 should be initially
loosely assembled. The nuts on each cross bar must be
no more than finger-tight at this stage.

[0111] The cross bar assembly is then placed loosely
under the caravan. In principle, the unit should be fitted
in front of the caravan road wheels 18, 19, but if fitting in
this position is not possible, it is permissible to fit it to the
rear of the wheels 18, 19 by rotating the whole assembly
by 180° degrees.

[0112] The two clamping assemblies (clamping plates
70,71, 72) are loosely fitted to the chassis and attached
using the bolts, nuts and washers 74 provided. The nuts
must be no more than finger-tight.

[0113] The centre cross bar 29 is positioned in the mid-
dle of the caravan/mover. The centre of the cross bar 29
is marked.

[0114] With the main assembly loosely fitted onto the
chassis, each motor unit can be slidably mounted onto
each end of the cross bar assembly and secured using
either the wire-lock pins 75 or, for a more permanent
mounting (i.e. there is no requirement to detach the mo-
tors every time the mover system is used) then secure
the motors using the bolts, washers and Nylock Nuts 77.
[0115] With the main assembly loosely fitted onto the
chassis, slide the whole assembly along the chassis until
the rollers are 20mm away from the surface of the centre
each tyre. Two 20mm spacers 76 are provided.

[0116] Itis vitally important that each roller 22, 23 is at
exactly the same distance away from the tyre. The whole
assembly must be parallel to the caravan/trailer axle.
[0117] The locking bolts are loosened to enable the
motor units to be slidably moved in or out of the centre
cross bar accordingly to ensure each roller 22, 23 will
have the maximum possible contact with the tread of the
tyre. The position of each motor unitis checked to ensure
that it does not obstruct the shock absorbers (if fitted)
and that the gear housing has a minimum distance of
10mm to the inner surface of the tyre when the mover is
engaged.

[0118] The four Nylock nuts 74 are fully tightened on
both clamping assemblies to a torque setting of 40 ft
Ibs/55Nm, then the four bolts on the cross bars 30, 31
are fully tightened to a torque setting of 9ft Ibs/12Nm.
The distance of 20 mm from the rollers to the tyres is
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rechecked and if necessary, the bolts are loosened and
readjusted to provide the correct position of the assem-
bly.

[0119] If fitted the bolts 77 that secure each motor unit
should be tightened to a torque setting of 27ft Ibs/37Nm.
[0120] Once satisfied with the position of the assembly,
the chassis stop nuts and bolts 78 are fitted and tight-
ened, one pair in each of the upper chassis clamp plates
70. Tighten to a torque setting of 40 ft Ibs/55Nm. The
stop bolts 78 grip the lip of the chassis and help prevent
the mover from sliding along the chassis. The main me-
chanical components are now installed.

[0121] The drive unit 10 may include a cross actuation
bar 80. The cross actuation bar 80 is assembled from
three parts 81, 82, 83 which are connected to the motor
units 24, 25 with Nylock nuts and bolts onto cross actu-
ation bar-connectors. These four bolts are tightened on
the cross actuation assembly to a torque setting of 9ft
Ibs/12 Nm.

[0122] Allthe electrical components are pre-wired with
weatherproof with two-pole plug connectors.

[0123] Each motor unit has a plug connector secured
to the top which are pre-wired to the positive (+) and
negative (-) terminals of the motors.

[0124] The supplied carry case 100 contains the elec-
tronic control unit 34 which is also pre-wired. The cable
102 that attaches to both motors is spooled around cable
storage hooks on the lid of the case 100. The motor cable
102 is a four-core cable that splits into two connectors
104, 105, one for each motor.

[0125] The battery cable 103 is also pre-wired to the
control unit 34 and is stored in the same manner as the
motor cable 102.

[0126] The motor connections are pre-configured for
installation of the motors in front of the wheels/axle.
[0127] A motor cable extension 106 is supplied so that
both motors can be plugged in on one side of the cara-
van/trailer. When installing the cross bar 28 it needs to
be determined which side is most convenient for the mo-
tors to be plugged in. In normal circumstances, during
operation, the carry case 100 containing the electronics
and cables would be located in the doorway of a caravan
or in an externally accessible locker. The motor cable
extension 106 should be connected to the plug 116 on
top of the motor on the opposite side to where you want
to be able to access both motor plugs and should be
secured with a cable-tie 108 to the cross bar assembly.
That means that both motors can be connected to the
control unit 34 from just one side for convenience.
[0128] The wiring schematic (see Figure 15) shows the
configuration for front of axle fitting with the extension
cable 106 connected to locate both motor plug connec-
tors 114, 111 on the left hand side of a caravan. If the
motor plug connectors 114, 111 are required to be locat-
ed on the right hand side then the connections of the
spade connectors must be swapped on the control unit
34.

[0129] Before operation of the mover system, the carry
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case 100 that contains the control unit 34 and cables
should be located in a convenient location such as in the
caravan doorway or in an externally accessible locker.
[0130] Firstly, the motor cable 102 is unwound and
connected to both motor plug connectors 114, 111 for
both motors (the plug connectors are colour coded).
[0131] The minimum amount of cable 102 is unwound
and only the length that is required between the motors
and the carry case 100. This is advantageous since it
prevents the cable 102 from getting caught on any mov-
ing parts and prevents the cable 102 from dragging on
the ground. The cable 102 between the motors and the
control unit 34 should be taut but not overtight in order
to avoid straining any plug connectors 104, 105, 111,
112, 114, 116.

[0132] Thebatterycable 103 is unwound fromthe carry
case 100 and connected to the 12V battery power source
14.

[0133] The motor units are designed to be easily at-
tached/detached if the user does not wish for them to
remain in position during transit or if they only envisage
using the mover system at home rather than during a
holiday.

[0134] If a temporary fitment is used then each motor
must be fitted onto the cross bar before operation.
[0135] In order to do this, the appropriate side motor
is located and slidably moved onto each end cross bar
and then secured into position by inserting the wire-lock
pins. The pin must be locked in place with the spring wire
fully locked.

[0136] In order to engage the rollers 22, 23, the end
socket of the engagement tool 120 is fitted on to the spin-
dle on the right or left drive unit. The engagement tool
120 is positioned parallel to the ground, then the tool 120
is rotated through approximately 180° degrees.

[0137] The engagement mechanism utilises a simple
over-centre cam that pushes the rollers onto the tyres
and then locks into place automatically. If the mover has
been installed correctly, (in one embodiment this may be
at exactly 20mm away from the tyres when disengaged)
the amount of force provided onto the tyre by the roller
will be sufficient for most circumstances of use.

[0138] To disengage the rollers, the tool 120 is simply
refitted onto one of the spindles and rotated away from
the tyre. A small amount of resistance may still be felt
initially as the cam is disengaged from the locked posi-
tion; the spring will then do the rest of the work and pull
the roller away from the tyre and into the fully disengaged
position.

[0139] The mover 10 has two motor units. In general
they are mounted in front of the axle of the caravan/trailer.
Both units are identical but cannot be switched.

[0140] The remote control handset 130 is powered by
three ’AAA’ 1.5V batteries, and is activated by double-
pressing the power button 132. Once activated a green
LED 131 will illuminate and the directional controls can
be used. Ifthe handset 130 has not been usedfor a period
of 60 seconds then it will automatically switch itself off.
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The actions of the buttons are as follows:

Button 132 = On (press button twice within one sec-
ond, green LED illuminates)

Button 133 = Caravan forwards (both wheels rotate
in forwards direction)

Button 134 = Caravan reverse (both wheels rotate
in reverse direction)

Button 135 = Caravan left forwards (right wheel ro-
tates in forwards direction)

Button 136 = Caravan right forwards (left wheel ro-
tates in forwards direction)

Button 137 = Caravan left reverse (right wheel ro-
tates in reverse direction)

Button 138 = Caravan right reverse (left wheel ro-
tates in reverse direction)

[0141] In addition, the ’left forward’ button 135 and
rightreverse’ button 138 or 'right forward’ button 133 and
‘left reverse’ button 137 may be pressed atthe same time
to turn the caravan around on its own axis (without mov-
ing forward or backward). However, this function is dis-
abled when the electronics are in twin-axle mode.
[0142] When pressing adirectional button onthe hand-
set, the mover starts slowly, normal speed will be reached
within 2.5 seconds.

[0143] The electronic control unit 34 which is mounted
inside the caravan, is responsible for controlling the car-
avan mover.

[0144] The control unit has three LED’s 140, 141, 142
and one recessed button 143:

Green LED -This will illuminate when receiving the
signal. The LED will flash if the remote control is out
of range (the maximum rangeis 100 metres - without
obstruction).
Blue LED - This will illuminate if the temperature of
the control unit is too high, or if the battery voltage
is too low or too high.
[0145] The Red LED will specify the error as follows:
Red LED - Voltage too low <10V: LED will flash twice
slowly. Voltage too high >15V: LED will flash fast 5
times. Electric current is too high (>120A): LED will
constantly flash. Temperature is too high >80C: LED
is on permanently.

[0146] Reset Button 143 - This only needs to be used
when replacing a remote control handset.

[0147] When the control unit 34 is connected to the
power, it will perform a self-test automatically. The three
LEDs will illuminate for 0.2 seconds, and turn off, which
means there is no error and the unit is functioning cor-
rectly.

[0148] As asafety feature the control unit 34 will switch
off automatically if no button is pressed within 60 sec-
onds. The control unit will also turn off automatically if
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the mover is working constantly in one direction for longer
than 3 minutes.

[0149] Itis, of course, impossible for a twin-axle cara-
van to be manoeuvred in the same way as a single-axle
as the turning circle is greatly increased compared to a
single-axle caravan. Also, the amount of different ma-
noeuvres required to locate/park your caravan is in-
creased.

[0150] However, the advanced electronics take care
of the manoeuvring whilst also taking care of your cara-
van.

[0151] For example, when the caravan is turning, the
motors provide lower rotational speed on one side to help
enable direction change. This enables the caravan to ma-
noeuvre with minimal tyre 'scrub’ or being dragged along
the ground, which can cause undue stresses on its tyres,
wheel hubs and chassis.

[0152] Itis also a possibility that when operating a two
motor twin-axle system, on very uneven ground, one of
the wheels driven by the mover will not make adequate
contact to continue progress. If this occurs, the caravan
should be moved in a different direction until adequate
traction is regained.

[0153] Firstly, both rollers should be engaged. This on-
ly needs to be done on one side of the caravan since the
other side will automatically follow via the cross actuation
bar. Before operating the mover, the handbrake must be
released.

[0154] The mover is activated by double-clicking the
power button on the remote control. The LED on the re-
mote control will illuminate. The movements can be se-
lected according the symbols shown on the remote con-
trol. As soon as the buttons are released the caravan will
stop.

[0155] The mover moves at one speed after the initial
'soft-start’. The speed can increase a little when going
downhilland decrease a little when going uphill. The mov-
er may be more efficient when reversing the caravan up
an incline.

[0156] After manoeuvring, the mover is deactivated by
double-clicking the power button on the remote control
again. The LED on the remote control will turn off. First
the handbrake is applied first and then the drive rollers
are disengaged from the tyres.

[0157] Theremote control can be stored in a safe place
(out of reach of children or other unauthorised people).
[0158] Itis possible to position the caravan’s hitch ex-
actly over a stationery car’s tow ball using the mover.
The button controls on the remote control are used to
bring the caravan to the car. It is better to reach the tow
ball with several short "trips" rather than trying to do it in
one "trip". When the hitch is right above the tow ball of
the vehicle, the hitch is lowered to the ball and engaged
in the normal way using the jockey wheel. The caravan
is hitched in the normal way ready for towing. The rollers
are released from the caravan’s tyres and are fully dis-
engaged!

[0159] Inthe preferred embodiment, the battery 14 and
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mother board/control unit 34 are retained in a bag or con-
tainer or carry case which means when unplugged it is
completely mobile to the caravan and can be stored in
the tow car when not in use, in order to save payload
weight. When in use (and plugged in) the battery and
motherboard can sit in the door way of the caravan, or
A- frame/ locker box without being a permanent fixture
giving complete flexibility.

[0160] The mover will still retain the ability to be pre-
wired without the need to cut cables drill the floor of the
caravan or find a permanent position inside the caravan
to retain mother board or battery.

[0161] One main advantage of the present invention
is to avoid the requirement of having to drill holes through
the body shell of the caravan in order to provide a route
for any power leads. The power leads of the present in-
vention are always external and/or only pass through
openings or doorways already provided by the caravan,
e.g. the main doorway of the caravan or a charging
groove provided by the caravan or folding camper.
[0162] The mounting bar 28 or fitting bar may be sold
separately for people with more than one trailer/caravan.
For example, a user may have several trailers all with
mounting bars 28 fitted. The user may have a single carry
case 100 and two detachable motors which can then be
used to the trailers when required.

[0163] This arrangement enables the fitting of one set
of motors that drive the caravan/trailer wheels via the use
of a powered roller to multiple different trailers/caravan
without the use of tools.

[0164] The fitting time for the preferred embodiment of
the present invention is approximately 60 minute fitting
time (80% less than the normal 5 hours).

[0165] The preferred embodimentofthe presentinven-
tion includes detachable motors, electronics and battery
leaving around 10kg retained weight on the caravan. This
provides a 40kg weight saving (when you include battery)
compared to equivalent prior art systems.

[0166] The fitting of the preferred embodiment of the
present invention does not require cables to be cut. In
addition, there is no drilling through the floor of the car-
avan. The presentinvention provides a simple bolt cross-
bar to the caravan chassis, clip on motors and power
pack and the user is ready to go!

[0167] The detachable motors of the presentinvention
provide weight saving when required of up to 25kg on
this part alone.

[0168] The motors can be stored inside for protection
over winter, security and long term serviceability

[0169] The detachable battery/power pack saves at
least 15kg on retained weight on the caravan and it
comes in an easy to handle hard cased carrier which
makes storage simple.

[0170] Figure 18 and Figure 19 show alternative
mounting means for the drive unit relative to the cross
bar 28. The drive unit comprises a sleeve portion 202
into which a longitudinal end of the cross bar 28 may be
inserted. The sleeve portion 202 may have a quadrilateral
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cross section (preferably square) which is dimensioned
to accept an end of the cross bar 28. The sleeve portion
202 may include an end cap to prevent the end of the
cross bar passing all the way through the sleeve portion
202 and for aesthetic reason. The drive unit is arranged
to be slid onto the end of the cross barand is then secured
in opposition and retained thereto. The sleeve portion
may provide apertures through which a securing pin can
extend. Similarly, end of the cross bar 28 provide a pas-
sage or holes through which the securing pin can extend
when the sleeve portion is in the correct position and the
respective holes and apertures register and are aligned.
[0171] The present invention may include an adaptor
201 in order to adjust the height of the drive unit relative
to the wheel 18, as shown in Figure 18. The adaptor 201
includes a first sleeve portion 203 which is arranged to
be secured to the cross bar 28 in the same way as the
drive unit can be secured to the cross bar 28. In addition,
the adaptor 201 includes an end portion 204 which re-
sembles the end of the cross bar 28. Accordingly, once
the adaptor 201 is secured to the cross bar 28, the adap-
tor 201 provides a securing end 204 on to which the drive
unit can be secured. This securing end 204 is provided
at a vertically offset position relative to the cross bar 28.
In particular, the securing end 204 provides a lower se-
curing position such that the drive roller 22 will engage
with the tyre at a lower position.

Claims

1. Adrive unitforatrailer comprising drive means, pow-
er means and mounting means, the mounting means
being arranged , in use, to be secured to the trailer,
the drive means being arranged to rotate a wheel of
atrailer around an axle of the trailer, the drive means
comprising actuating means to actuate engagement
means between a disengaged configuration and an
engaged configuration in which the engagement
means transmits movement of the drive means to a
wheel of the trailer, wherein the power means is de-
tachably connected to the drive means by power
leads said detachable connection comprising con-
nector plugs and wherein the power means is pro-
vided in a portable case.

2. Adrive unit for a trailer according to Claim 1 in which
the drive means is detachably mounted to the mount-
ing means.

3. Adrive unit according to Claim 1 or Claim 2 in which
the power sourceis arranged, in use, to be supported
spaced from the mounting means.

4. Adrive unitaccordingtoany preceding claiminwhich
the mounting means is arranged to be secured to
the trailer and then for the drive means to be subse-
quently mounted to the mounting means and the
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power source is then connectable to the drive
means.

Adrive unitaccording to any preceding claim in which
the drive means comprise power receiving leads
which are arranged to receive the power from the
power means and wherein the power receiving leads
terminate at a power receiving connector which com-
prises a two pole weatherproof connector and
wherein the power source comprises power supply
leads which are arranged to supply power to the drive
means and wherein the power supply leads termi-
nate at a power supply connector which comprises
a two pole weatherproof connector and, in which,
the power receiving connector and the power supply
connector are arranged to be plugged together and
form a plug and socket arrangement.

Adrive unitaccording to any preceding claim in which
the trailer comprises a body shell defining an internal
space and wherein power receiving leads are ar-
ranged to be mounted externally of the body shell of
the trailer and an entire length of the power receiving
leads are arranged to be mounted or located exter-
nally of the body shell of the trailer and, in which,
power supply leads are arranged to be mounted ex-
ternally of the body shell of the trailer and an entire
length of the power supply leads are arranged to be
mounted or located externally of the body shell of
the trailer.

Adrive unitaccording to any preceding claim in which
an entire length of the power leads are arranged to
be mounted externally of the body shell of the trailer
and in which the entire length of the power leads
comprises the length of the power leads which ex-
tends between the portable case and the drive
means and, in which, a route for an entire length of
the power leads is arranged to exclude the require-
ment for a dedicated passageway through a body
shell of the trailer.

Adrive unitaccording to any preceding claim in which
the drive unit comprises control means to control the
movement of the trailer by the drive unit. and wherein
the control means comprise a control unit located in
the portable case and an operating device which
comprise a remote control unit.

Adrive unitaccording to any preceding claim in which
the control means is incorporated within the power
means and the power means comprises a power
source and the control means and, in which, the pow-
er source is connected to the control unit by power
cables and power supply leads are be arranged to
extend from the control unit and these power supply
leads are arranged to be detachably connected to
the power receiving leads of the drive means.
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Adrive unitaccording to any preceding claimin which
the drive unit comprise two pairs of power supply
leads and wherein the first pair of power supply leads
are arranged to be detachably connected to power
receiving leads of a first driven roller for driving a first
wheel of the trailer and the second pair of power
supply leads are arranged to be detachably connect-
ed to power receiving leads of a second driven roller
for driving a second wheel of the trailer.

Adrive unitaccording to any preceding claimin which
the drive unit comprise four pairs of power supply
leads and wherein each pair of power supply leads
are arranged to be detachably connected to power
receiving leads of arespective drivenroller for driving
a respective wheel of the trailer.

Adrive unitaccording to any preceding claimin which
the portable caseis arranged, in use, to be supported
to the trailer and, in which, the portable case is ar-
ranged to be supported in a doorway of the trailer to
prevent penetration of a body shell of the trailer and
to provide an external route for leads connecting the
power means to the drive means.

Adrive unitaccording to any preceding claimin which
the portable caseis arranged, in use, to be supported
to the trailer by case support means and wherein the
case support means comprises a part of an A frame
of the trailer.

Atrailer including a drive unit, the drive unit compris-
ing drive means, power means and mounting means,
the mounting means being arranged , in use, to be
secured to the trailer, the drive means being ar-
ranged to rotate a wheel of a trailer around an axle
of the trailer, the drive means comprising actuating
means to actuate engagement means between a
disengaged configuration and an engaged configu-
ration in which the engagement means transmits
movement of the drive means to a wheel of the trailer,
wherein the power means is detachably connected
to the drive means by power leads said detachable
connection comprising connector plugs and wherein
the power means is provided in a portable case.

A method of installing a drive unit to a trailer wherein
the drive unit comprises:

drive means, power means and mounting
means, the drive means being arranged to rotate
a wheel of a trailer around an axle of the trailer,
the drive means comprising actuating means to
actuate engagement means between a disen-
gaged configuration and an engaged configura-
tion in which the engagement means transmits
movement of the drive means to a wheel of the
trailer, wherein the drive unit comprises a single
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structure;

wherein the method comprises detachably con-
necting the power means to the drive means by
power leads using a detachable connection
comprising connector plugs and wherein the
power means is provided in a portable case.
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